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P 3 7 ABSTRACT 
A process for recrystallizing crude, rod-like or jagged 
crystals of 3-nitro- 1,2,&triaz&S-one into spheroidal 
crystals by using low molectiar weight alcohols (e.g., 
methanol, etturmi). 



4,894,462 
1 

This invention rtiatb to heterocylic organic expb 
sives and more particularly to nitrated triazoks. 

34tro- 1,2,4-triazul-5-one (NTO) is typically teCqS- 
tallized in water. Unfortmateiy, ST0 recrystallizes 
from water in jagged rod-l&e particles that have a ten- 
dency to ag@omeratc. The irreguiar and jagged crystal 
shaps causes the mixing of the explosive formulations 
with LVTO to be highly viscuus and difficult SO P~OCSS 
and to pow. .4s a result, the amount of NT0 which can 
be used in a processable explosive composition is limited 
and the petiornunce of tfic expiosive is therefor re- . 
duced. 

SUMMARY OF THE INVENTION 
Accordingiy an object of this invention is to provide 

a method of convening jagged rod-like 3-nitr0*1,2& 
tri=ol44nt crystals into spficroidal crystahl 

Another object of this invention is ta provide an 
inexpensive method of producing spheroidal crystals of 
3-nitro- I ,2+triaz01-5-one. 

These and other objects of this invention art aceurn- 
plisfied by providing: 

a proca comprising the following steps in order: 
( 1) campicrcl y dissolving 3-&c+ 1,2,4-triazo3- 

5-one in a low mokular weight aicohol of from 
1 to 5 carbon atoms at a temperature of fram 40 
C. up tu just below the k&g point of the aleo- 
hoi at ambient prcssurt;, 

(2) coding the 3*nitra-l,2,etri~~~ljlone/~coh~l 
solution at a rate of from 6’ C./minute to 20’ 
C./minute while the soiution is agitated until the 
sotution is at a temperature in the range of from 
-10’ C. CO 4’ C.; and 

(3) isolating the product spheroidal crystals of 39 
nitro- 3,2,4-triazoI+unt. 

DETAILED DESCRXPTKW OF “I-HE 
PREFERRED EMBUDIMEWT 

T%is invention is bwed on the surprising discovery 
that 3-nitra-~,2.4-tnazol-5lont crysralbs from lower 
moiecuiar weight alcohols in the form of spherkdai 
cpstals rather than as jagged needles. Conventionally, 
him- 1,2,hiazoI- s-one has been crystallized from 
water in the form of jagged needles. 

Lower rnoitruiar weight aIcohais of from I to 5 
carbon atoms may be used. However, methanol and 
ethanol arc prekrred because of their low costs. &ha- 
noi is more preferred than methanoI because methanol 
is toxic. Funher, ethanol, because of its higher boiling 
point, will dissolve more 3-nitro- I ,2,+triaoi-J-one than 
nerhanoi Gil. 

.%lcohols containing as much as 10 percent water (as 
an lmputiryj by weight wiiI produce the spheroidal 
crytais. Thus, inexpensive commercial grades Of aiCO- 
hols which contain some water may be used. For exam- 
Fie, commercial grade ethanoi containing 5% water 
works well in this process. In summary, alcohol a~ de- 
fined m this process includes a mixture of the aicohol 
and tip to i0 percent by weighr water. 

In rfie first step of this process, crude jaggeti rod-iike 
3-mtro- I .2+tnazow one is dissolved in the aicofioi at a 
temperature of from 50” C. to just below the boding 
pm of the sicohol and more prejerabiy from bo’ C. 10 
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just below the boiling point of the alcohol at ambient 
pressure. For example, for methanol this temperature 
raxtge will be from 40’ C. to 62’ C. and more preferably 
from 60’ C. CO 62* C. For ethanol this temperature range 
will be from 40’ C. to 78’ C. and more preferably from 
60’ c. to 78’ c. 

Cart is taken 10 assurt that alI of the crude 3-nitro- 
1,2,4&azoi4+ne is dissolved. Even small amounts of 
cade rod-like ~-nitro-1,2,4-tiazoWune can act as seed 
crystah causing formation of rod-like crystais rather 
than the desired spheroidal cry&s. This is avoided by 
using 1~ 3~nittoL1,2,~triazoio5eone than the amount 
needed to form a smrated s&tion and by heating the 
sobion for a suficient time. 

In the second step, the 3-nitro- I ,2,4triazole-5-one/& 
cohoi solution is cooled down to a temperature in the 
range of from - 10’ C. to +5’ C, at a rate of from 6” 
C./minute to 20’ Wminutc. During the cmi down, the 
solution is agitated (e.g., stir&) at a moderare to fast 
rate. As crystals are formed, the agitation causes them 
to collide with each other and with parts of the crystal- 
lizer (especially the agitator) thus breaicine off new 
crystal nuclei. As is known in the arr, this fonation of 
scrondary crystal nuclei helps the crystallization pro- 
Gas. 

FinaUy, the spheroidal 3-&a- 1.2,&triazoi-5-one 
C~SC& arc collected (e.g., by filtration) and dried. The 
aicohol filtrate can be reused in the process. 

A sign&ant CQS~ advantage to this process is that no 
crysral habit modifiers arc added so the alcohol soiu- 
tions. 

The general nature of the invention having been set 
forth, the following examples are presented as specific 
illustrations thereof. It will be understood that the in- 
vention is not limited to these specific examples but is 
stsctptibIe to various modifications that will be recq- 
nired by one of ordinary ski11 in the a~. 

EXAMPLE 1 
To a 300 ml three-neck flask. 200 g of ethanol and 

12.8 g of 3-nitrol1,2,etriarol-Ssne were added. The 
mixture was heated at 70’ C. until t)le 34tro- 1.2.A 
tr&oI-S-one had completely dissolved. With agitation 
(stirring), the solution was caoled with an ice bath 10 
below 5’ C. The average cooiina rate was approxi- 
mately 7’ C./minute. The produ& was separated by 
f&ration and dried. IIt pro&m was wfiire spheroidal 
crystals of 3-nitro- 1,2,4-triazaWone. 

EXAMPLE 2. 
?%e procedure of Example 1 was repeated rxcept 

that 14.7 g of 3-nitro-l,2,~tnazolo510ne was added and 
the etlmmi was heated to 78’ C. Qain the product WAS 
white spheroidal crystais of Snitro- I ,2,4-triazol- S-one. 

EXAMPLE: 
TO a 300 d three neck flask, 14.7 e of 3-nitiG- l.Z.sC 

triaz$S-one. 180 g of ethanol. and 26 g oi water were 
added. The mixture was heated to 65’ C. until the 3- 
nitro- I ,2,Qriazol4-one had dissohed. wtth apitation 
the solution was cooled with an ice bath to below 5” c. 
The average cooling rate was approximatelv f* C.# m- I 
nute. The product was separated by filtration and dxd. 
Again. the product was white spheroidai crys~ais J; 
hi tro- 12, J-tfiaZOl-5-OYl~. 

Obviously, numerous modifications and vanatmns Qf 
the present invention are poss~bk In ligfit oi the abox 
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teachings. It is therefore to be understood that within 
the scope of the appended ckns the invention may be 
practiced otherwise than as specifically desctibed 
herein. 5 

What is claimed is: 
1. A proca for producing spheroidal crystals of 

3~nitro-l,~,~triazol-5lone comprising the following 

srtps in order: 
(1) completely dissolving 3-nitra- 1,2,4&azai-f-one 10 

in a low malecular weight alcohol of from 1 to 5 
carbon afums at a temperature of from 40’ C. up to 
just below the boiling point of tht alcohol at arnbie 
ent pressure; 15 

(2) cooling the 34tro- 1,2,4-triazol+ne/alcohol solu- 
tion at a rate of from 6” C./minute to 20’ C./minute 
while the solution is agitated until the soiution is at 
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a temperature in the range of from - 10’ CD 10 t5” 
C.; and 

(3) isolating the product spheroidal crystals of 31 
rho- 1,2,44az01-s-Qne. 

2. The process of claim 1 wherein the temperature 
used in step (1) is from 60’ C. up to just under the boil- 
ing point of the alcohol at ambient pressure. 

3. The process of ckim 1 wherein the alcohoL is etha- 
nol and the temperature range in srep (1) is from 40” C. 
to 78” c. 

4. The process of claim 3 wherein the temperature 
range in step (1) is from a’ C. to 78’ C. 

5. The ptocess ot’chim 1 wherein the alcohol is meth- 
an01 and the temperature range in step (1) is from 30’ C. 
to 62’ C. 

6. The process of c!ti 5 wherein the temperature 
range in step (1) is frOm 6O’ C. 10 62” C. 
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